NGUYEN TU

© Nguyén ti duge tao nén tir nhiing hat
gi? Kich thugc va khoi luong cia chiing
ra sao?

© Hat nhan nguyén tir dugc tao nén tir
nhiing loai hat nao?

© (4u tao vo nquyén ti nhu thé nio?

© M@ lien hé gifa cdu tao nguyén to v

tinh chdt cua cac nguyén to.
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Bei/l. THANHPHAN NGUYENTU

Dalton (1805) M6 hinh nguyén tir qua cac thoi ki

55 ®+ Thomson (1896) - Cac dién tich duong va am
e + +~

-+
: @ Rutherford (1909) - Hat nhan

Bohr (1913) - Cac mttc nang luong

Schrodinger (1926)
- M6 hinh dam may electron

T xa xua con ngusi cho rang nguyén ti [a mot phan tl nhd bé nhat cta mot chéat
khong thé phan chia dugc trong cac phan ti hoa hoc.

Pén ndm 1919, Rutherford da tién hanh dung hat nhan lan dam ban pha hat nhan
nguyén ti nito thdy xudt hien mot loai hat mang dién va cé khéi lugng bang 1u, ong dat
tén la hat proton.

Nhu vay nguyén tl khong phaéi l[a phan td nho bé nhat ma chung con duge cédu tao bai
nhing loai hat khac.

I. SU TiM RA CAU TAO NGUYEN TU

M6 ta thi nghiém “Phat 1. Su tim ra electron
hién ra tia am cwc cula
Thomson, ndm 1897.

Tia Am cwe gom cac hat goi [A....ceveee e

Tém kim logi tich dign GHI NHG N
1am thay ddi duéing di

AN Pic diém cua electron:

v Mang dién tich ..o

v" Di chuyé&n v&i t6C d0 ..oovvvereeveeireerrerin,

i L v' La cac hat c6 Khoi lwong ......ccceeveevivevennnnes

Man huynh quang
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M6 ta thi nghiém “Bén
pha & vang” cla
Rutherford, nam 1911.

M6 t& thanh phan céu
tao nguyén tiv.

2. Sy tim ra hat nhan

GHI NHO

Tir thi nghiém Rutherford, ta thiy:

v/ Nguyén tr cé ciu tao

v Hat nhén c6 kich thwéec .......cuvveenne so v&i nguyén tir.

v Hat nhan nguyén t&r mang dién tich

Il. CAU TAO NGUYEN TU

[ NGUYEN TUO }

[ HAT {N;AN }

|

Notron

0

) |

Proton

&

VO

) |

Cac electron

[ Hat khéng mang dién ] [

Hat mang dién

Nguyén t&r M c6 tbng sb
hat l1a 40. S& hat mang
dién nhiéu hon sé hat
khéng mang dién la 12
hat. Sé electron ctia M I&:
A. 12. B. 13

C. 14. D. 15.

Néu goi Z, N Ian lwot 1a
sO proton va notron trong
nguyén ti thi ta cé:
v S6 hat mang dién la: 2Z.
v S6 hat khéng mang dién
la: N.

v 2 X S
S Tong so hatla: 2Z + N. )

A A A
vé dién nén

Pac tinh hat Pién tich Khéi lwong
Vo Electron -1,602.10°1° 9,1094.10-31

nguyén tir (e) Coulomb kg
Proton 1,602.10-1° 1,6726.10-%7

(p) Coulomb kg

Hat nhan

Notron 0 1,6748.10-%7

(n) kg
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lll. HE THONG DON VI

1. Pon vi khéi luong

? | cAunol GHI NHO

N
C6 thé sl dung don vi Quy worc:
kilogam hay gam dé& tinh 1 e A T ial 1 <
khéi lrong nguyén i v Pon vi khoi lwong nguyén ti ki hiéu la u hodc dvC.
khong? v lu=1dvC= % khéi lwong ctia nguyén tir dong vi
cacbon - 12.
? | cAunol v 1u=1dvC = 1,6605.10%" kg,

g J

Tai sao

1u =1,6605.10%" kg ?

Khéilwong  Khdilwong

Pac tinh hat
. ' (kg) (u/dvC)
. , Vo 31
Quy ddi khdi lwvong cac A oo Electron (e) | 9,1094.10
hat co ban tir kg sang u. nguyen tw
Proton (p) 1,6726.10-%7
Hat nhan
M6t nguyén t& oxi c6 sb Notron (n) | 1,6748.10%7
hat proton va notron lan
lwot la 8 va 9.

Tinh khéi lwgng nguyén GHI NHO

tlr oxi trén theo don vi

\gam va u. y m

nguyén tir = M, + M, + M, ~ m, +m,

2. Don vi do dai

GHI NHO

Bang quy doi don vi:

v 1um =10°m v 1A =10"1m
v 1nm =10°m v 1pm =10"?m

Cau 1: Hinh bén canh 1a m6 hinh don gidn ctia nguyén tir Magie. Biét trong
nguyén tir Magie c6 s6 notron bang sé proton.
a) Tinh khoi lwong nguyén tir Magie theo don vi gam va u.

b) Tinh khéi lwong cua hat nhan nguyén tir Magie va cho nhén xét.
B . ) . Magié
Cau 2: Dién vao nhirng cho con tréng trong doan thong tin sau:

Nguyén tr 1a don vi co ban ctia vat chat chira mot (1) ¢ trung tdm, mang
dién tich (2) , 1&p voé chira cac (3) , mang dién tich (4) .
(D nguyén tir bao gobm hat (5) mang dién tich dwong va hat (6)
khéng mang dién.




HAT NHAN NGUYENTU'
Bai 2. NGUYEN TO HOA HOC
DONG VI

Ba dbng vi ctia hidro

1 2 3
1 H 1 H 1 H
Protium Deuterium Tritium

Pinh tudi bidng cacbon-14 la phuong phap xac dinh tudi tuyét déi cta déi tugng c6.
Phuong phap nay dugc phat minh vao cugi nhiing nam 1940 bai Willard Libby, ngusi da
nhan giai Nobel Héa hoc cho phat minh clia 6ng vao ndm 1960. Phudng phép sém trd
thanh mot cong cu tiéu chuén cho cac nha khao cé.

Co s6 phuong phap dua trén cac qué trinh xay ra trong tu nhién. Xac dinh dugc ty s6
dong vi %C trong tdng lugng cacbon, véi mot s6 hiéu chinh, sé xac dinh dugce tudi tuyét
d6i ctia mau vat, tuc la thoi gian ti ldc sinh vat chét dén ngay nay, tinh theo do dai ngay
hién nay.

? | caunoi I. HAT NHAN NGUYEN TU

Proton mang dién tich 1. Dién tich hat nhan
bang bao nhiéu?

B e \
dién tich la bao nhiéu? Néu mot nguyén tir c6 Z hat proton thi :

v' DPién tich hat nhan nguyén tr = .....cccoueueenn.

v/ SO don vi dién tich hat nhan = ......ccccoeeveieeecnee

@ (S(”)'DVDThatnhﬁnZ:sé’p:sé'e )

Nguyén t&r natri cé6 11
proton trong hat nhan. Y dw:
Rat ra két luan vé dién ’
tich trong hat nhan, Sé ......................................................................
don vi dién tich hat nhan

kvél sb electron cua natri.
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YEU CAU

Tinh sb khéi cta nhém
biét nguyén t& nhém co
13 proton va 14 notron.

? | cAunol

Cho dén nay, nguoi ta da
tim thay bao nhiéu nguyén
t& hoa hoc?

Nguyén t& M c6 téng sb
hat 1a 40. S6 hat mang
dién nhidu hon sb hat
khéng mang dién la 12
hat. Viét ki hiéu nguyén ti
cla M.

. J

oO»

2. S6 khoi

GHI NHO

~\
S6 Khai (A) bang tong s6 .................. VA e
trong hat nhan nguyén ti.
¢ A=Z+N )
\ J
Vi a

Il. NGUYEN TO HOA
1. Dinh nghia

HOC

i du: Tat ca nhitng nguyén tir c6 s6 don vi dién tich hat
nhan 1a 11, déu duoc xép vao nguyén té natri.

natri thi nguoi ta ndi

v' S0 don vi dién tich hat nhan nguyén tr cia mot nguyén

td dworc goi la s6 hiéu nguyén tir ciia nguyén té do.

v Ki hiéu: Z.

2. Ki hiéu nguyén tor

GHI NHO

- X

Y dw: MOt nguyén tir natri c6 ki hiéu 1a 33Na. Ki hiéu

nay cho ta biét.

+ Nguyén t natri c6 s6 hiéu nguyén tlaZ = ...,
dong nghia, dién tich hat nhanla ......... ,s0 don vi dién

tich hatnhanla .............

+ Natri c6 ......... proton va ........ electron.

+ SO NOLION = v, = e (hat).
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Q EU CAU
Xac dinh sd notron

trong ba dong vi cla
nguyén to hidro.

~
A

@ EU CAU
Néu mét sbé ng dung

cla hién twong déng vi
ma em biét.

lll. PONG VI

GHI NHO

Cac dong vi cua cung mot nguyén té héa hoc la
nhirng nguyén t c6 cung sb ............ nhung khac nhau
o S = ST

cia chung khac nhau.

7~
N

Argon tach ra tr khdng
khi 1a hén hop cua ba
déng vii 99,6% “4CAr;
0,063% 38Ar; 0,337% S6Ar.
Tinh thé tich cGa 10 gam

‘ GHI NHO )

Y du: Hidro c6 ba déng vi dugc nhiéu nguoi biét dén do
la proti (}H), deuteri (3H) va triti (GH).

1

H

Protium

Deuterium

) 3

H H

Tritium

IV. NGUYEN TU KHOI TRUNG BiNH

1. Nguyén tir khoi

v'Nguyén tir khoi cia mot nguyén tir cho biét khoi
lwgng cia n6 nang gip bao nhiéu lan don vi khéi lwong

nguyeén ti.

v/ Khéi lwgng nguyén tir coi nhw bang téng khdi lwong

cac hat .............. vacac hat .............. = nguyén tr khoi coi

2. Nguyén tir khdi trung binh

v'a, b,...1a phan tram (hoic ti 1&)

N

LAr & dktc. )

K aA1 + bA2 + ...| &ng vdicac déong vi thi 1, 2,...
- a+b+ .. v A, AZ,:.. 1a s6 khéi twong ng
v&i cdc dong vi thir 1, 2,...
\ J
Vi du



e

Cau 1: Nguyén tir X c6 26 proton trong hat nhan. Cho cic phat biéu sau:

* X c6 26 notron trong hat nhan;

* X c6 26 electron & vo nguyén ti;

* bién tich hat nhan cia X 1a 26+;

* Khoi lwong nguyén tir cia X 1a 26u.
S6 phat biéu ding la:

A. 1. B. 2. C. 3. D. 4.

Cau 2: Cho bang sau

SO proton SO electron  S6 notron
6 6

N <>
NN oo

6 7
7 7
7 8
Hay chon phat biéu dung.
A. W va X la hai dong vi cia nguyén to cacbon.
B. X va Y la hai dong vi cia nguyén to nito.
C. X c6 s6 khoila 12.
D. Z c6 s6 hiéu nguyén tir 1a 18.
Cau 3: C4u tric ciia mot nguyén tir dwoc biéu dién nhw hinh vé sau:

@ = proton
° 88 ° @ = neutron
= electron

Hinh nao sau day biéu dién ciu tric clia mot dong vi cia n6?

A B C D

Cau 4: Nguyén to X c6 hai dong vi véi ty 1€ s6 nguyén tir 1a 27/23. Hat nhan nguyén ti X c
35 proton. Péng vi thir nhat c6 44 notron. Pong vi thi hai nhiéu hon déng vi thi nhit 2
notron. Tinh nguyén ti& khoi trung binh cda X.




K
CAUTAO VO NGUYENTU

Baid CAU HINH ELECTRON NGUYEN TU

" I Tia sét chira chi yéu dong céc electron.
Dién thé can thiét cho tia sét co thé dugrc tao ra nho hiéu teng dién ma sat.

Khi dang nghién cuu cac khoang chat huynh quang tu nhién vao ndm 1896, nha vat ly
ngusi Phap Henri Becquerel kham pha thay chiung phat ra cac buc xa ma khong can phai
chiéu thém mot ngudn nang lugng ti bén ngoai. Nhiing vat lieu phong xa nay tré thanh
m&i quan tdm cla nhiéu nha khoa hoc, bao gom nha vat ly ngusi New Zealand Ernest
Rutherford, 6ng da phat hién vat liéu phong xa co6 phat ra cac hat. Ong goi nhing hat
nay la céc hat alpha va hat beta, dua trén kha nang dam xuyén clia chung qua vat chat.
Nam 1900, Becquerel da chung té chum tia beta phat ra tu hat nhan radium cé thé bj
lech hudng trong mot dién trutng, Va ty s khéi lugng trén dién tich clia ching bang voi
ty s6 nay cuda chum tia &m cuc (thi nghiém cua Thomson, 1897). Chung cu nay da cing
c8 thém quan diém cho rang electron tén tai nhu la mot trong céc thanh phén cua
nguyeén tu.

? ] chunol I. SU CHUYEN DONG CUA ELECTRON
B3 <o nhing g TRONG NGUYEN TU'

thuyét nao vé suw
chuyén déng cla céac
electron trong nguyén
ter?

quy dao xac dinh, trong khu virc xung quanh hat nhan,
tao thanh 1&p vo nguyén ti.

Hinh 4.1. Bam may electron
cla nguyén t& hidro



HOMJHOGRIO)

Phan biét I6p va phan
I&p electron.

? | cAunol

Gitra electron ndm trén
I&p thr 1 va electron nam
trén I&ép th¢r 3, electron
nao c6 nang lwgng cao
hon?

? CAU HOI

Electron & I&p ngoai cung
hay electron & céc 16p bén
trong dé bi mét di hon khi
c6 phan &rng hoa hoc xay
ra?

Ké tén cac phan lép
twong (rng cla lép thir 1
dén 16p the 4 trong
nguyén tcr.

Tir d6 hdy suy ra so
electron tbi da trong méi
I6p.

? | cAuwol

Vay & phan lép 3d, sb6
electron rng v&i trang thai
bao hoa va ban bédo hoa la
bao nhiéu?

Il. LGP VA PHAN LGP ELECTRON

1. Khai niém
v’ Cac electron lan lwot chiém cidc m&c nang lwong tir
.............. dén ..............., sap xép thanh cac 1op tir ................
(0 124 o F hat nhan.
v/ Moi 16p electron lai dwgc chia thanh cac phan 1¢p nhé
hon.

‘ GHI NHO ) N

v' Cac electron trén cung moét 1&p c6 mic nang lwong

..................................... nhau
STTn = 1 2 3
Tén l6p K L M N
L J

GHI NHO ~

v'Cac electron trén cung mot phan 1&p c6 mirc nang

v/ Cac phan 16p dwoc ki hiéu bang cac chir cai viét
thwongs, p, d, f.
v S0 phan 16’p trong mot 16p = stt cuia 1op.

(

J

2. S6 electron t6i da trong mét I6p, mdt phan lop

GHI NHO ~\

v Phan 16p s chira toi da ............. electron.
v Phan 16p p chira téi da ............. electron.
v Phan 16p d chira téi da ............. electron.
v Phan 16p f chira téi da ............. electron.

Yi dw.: Hay suy ra s e toi da trong 16p thir 3.

SO electron tdi da trong 1&p thi n 1a 2n?

GHI NHO ~

Phén 16p electron da chira t6i da so electron goi 1a phin
16p electron bao hoa. Phan 1ép electron da chira dwoc
maot nira sé electron t6i da goi 1a phin 16p ban bao hoa.

Twong tw véi lop electron.
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C6 diém gi d&c biét trong
the tw sédp xép & day
Kleskopski?

e
3s3p3d
“4p 4d 4f
55 5p 5d 5f ...

L

t;

»

Hinh 4.2. Quy téc Kleskopski

Viét ciu hinh electron
cla cac nguyén t&r Na, Cl,
Ne, Ca, Fe, Cr, Cu.

Rt ra két luan vé sé 16p
e va sd e héa tri cua

lll. CAU HiNH ELECTRON NGUYEN TU

1. Day tha tuv muc nang luong Kleskopski

GHI NHO ~

Sau day 1a thit tw sap x&p cac phan 1¢p trong nguyén ti:

1s 2s 2p 3s 3p 4s 3d 4p 5s..

,65,6p,6d ... ... ...

Ning lwong ting din
\ J

2. Cach viét cau hinh electron nguyén tir

GHI NHO
\

v Bwérc 1: Xac dinh tong sd electron ctia nguyén ti.

v Bwéc 2: Phian bo cac electron vao tirng phan 16p
trong day Kleskopski, theo nguyén tic phan 16p truwdc
day méi dén phan 16p sau, cho dén hét s6 electron cta
nguyén tu.

v Bwdre 3: Sap xép lai theo thi tu tir bé dén 16m cta s6

\_ thir tw 16p. )

S6 e hoa tri = s6 e LNC + s6 e 16'p ké cin chwa bao hoa

chung.
e y

YEU CAU

Phan biét e I&p ngoai

cung va e hoéa tri cla
cac nguyén t Fe, Cr,
Cu.

? | cauwol

Cac nguyén to trén co
thuéc nhém nguyén t6 ho
gi?

Nguyén tir Cau hinh e S(“)'(la(rp h(S,)g :ri
Na (Z = 11)
Cl (Z=17)
Ne (Z = 10)
Ca (Z = 20)
Fe (Z = 26)
Cr (Z = 24)
Cu (Z = 29)

3. Cac ho nguyén to

GHI NHO

Khi viét ciu hinh theo day Kleskopski, electron cudi
cung dwoc dién vao phan 1ép gi thi nguyén té mang ho
cua phan lép doé.




Nguyén t&r X c6 sb hiéu
nguyén t&r Z = 16. Hay cho
biét X la kim loai, phi kim
hay khi hiém? Tai sao?

Cho Mg (Z =12), S (Z =

16) hay viét cau hinh
electron cla cac ion Mg?*
va S,

4. Pic diém cua electron I6p ngoai ciing

GHI NHO
N

v Nguyén tlr c6 8e 1&p ngoai cung (2e ddi vdi He)

= nguyen to 1A .oooveeeeee e
v Nguyén tir c6 1, 2 hoac 3e 16p ngoai cing
S nguyen to 1A .ooovee e
v Nguyén tir c6 5, 6 hoac 7e 16p ngoai cung
= nguyen to 1A .ovvvveveeee e
v Nguyén tir c6 4e 1&p ngoai cling
\_ = nguyén td c6 thé la .................. | To}: Lo NN )

IV. KHAI NIEM VE ION
CAU HINH ELECTRON CUA ION

1. Khai niém

Nguyén t trung hoa vé dién. Khi nguyén t& nhan hay
nhuwong electron, no tré thanh phan tir mang dién goi la
ion.

2. Cau hinh electron cua ion

C4u hinh electron ctia nguyén tir R

Bét di n electron Thém vao n electron

Ion R** Ion R™

@ AN DUNG N

(PH - KB - 2011) Cau hinh electron ctia ion Cu?* va Cr3* lan
lwot la:
A. [Ar]3d° va [Ar]3d3.

B. [Ar]3d°® va [Ar]3d'4s?.

C. [Ar]3d74s? va [Ar]3d'4s?. D. [Ar]3d74s? va [Ar]3d3.
\.




) e

Cau 1: Cho cac ciu hinh electron sau day
X: 1s? 2s% 2p°® 3s2.
Y: 1s2 2s2 2p® 3s2 3p°.
Z: 1s? 2s% 2p® 3s2 3p© 4sl.
T: 1s? 2s? 2p® 352 3p® 3d° 4s2.
E: 1s? 2s2 2p*.
Hay chi ra:
a) Cac nguyén tir c6 cung so electron 1ép ngoai cung.
b) Cac nguyén t c6 cung so 1&p electron.
c¢) Cac nguyén to thudc ho s.
d) Cac nguyén t6 1a phi kim.
Cau 2: Cac electron ciia mdt nguyén tir nguyén té Z dwoc phan bo trén 3 16p, véi 1op thir 3
c6 6e. SO don vi dién tich hat nhin cta Z 1a bao nhiéu?

Cau 3: Nguyén tir Mn c6 25 proton trong hat nhan. S6 electron & phan mi&c ning lwong cao
nhat ctia Mn la bao nhiéu?

Cau 4: Ghép cap ménh dé dé tao thanh ciu ding

A B

1. Cac electron trén cung mot 1op a. co tbi da 2 electron.

2. Trén phan lép p b. c6 mirc ndng lwong bang nhau.

3. Cac hat electron c. mang dién tich dwong.

4. Cac electron trén cung mot phan lop d. c6 mirc ning lwong gan bang nhau.

5. Nguyén tr c6 8 electron 1¢p ngoai cung e. mang dién tich am.
f.1a nguyén tr ciia nguyén to kim loai.
g. c6 toi da 6 electron.
h. 1a khi hiém.

Cau 5: (PH - KA - 2012) Nguyén t R tao dwoc cation R*. C4u hinh electron & phan 1ép
ngoai cung cia R* (& trang thai co ban) 1a 2p®. Tong s6 hat mang dién trong nguyén t R 1a:
A. 10. B.11. C. 22. D. 23.

Cau 6: (PH - KB - 2010) Mot ion M3* ¢6 téng s6 hat proton, notron, electron la 79, trong
dé s6 hat mang dién nhiéu hon s6 hat khong mang dién la 19. Ciu hinh electron cta

nguyén ti M la:
A. [Ar]3d>4s™. B. [Ar]3d®4s2. C. [Ar]3d®4st. D. [Ar]3d34s2.
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